Inhibition of carnitine palmitoyl-CoA transferase activity and fatty acid oxidation by lactate and oxfenicine in cardiac muscle.
High concentrations of lactate and oxfenicine inhibit fatty acid oxidation in cardiac muscle. The site of this inhibition was investigated in isolated perfused rat hearts. In hearts perfused with glucose (11 mM) and [U-14 C]palmitate (1.0 mM), addition of 5 mM lactate caused a 38% reduction in 14CO2 production. Tissue levels of long-chain acyl carnitine decreased suggesting that inhibition occurred at either fatty acyl CoA synthetase or carnitine-acyl CoA transferase. Cytosolic levels of acyl-CoA are low compared with mitochondrial levels and changes in acyl-CoA within the cytosolic compartment cannot be estimated directly. Consequently, the rate of conversion of 14C-palmitate to neutral lipids was used as an indicator of cytosolic acyl CoA levels. Lactate caused a 100% increase in 14C-fatty acid conversion to triglycerides suggesting that cytosolic levels of acyl-CoA increased in association with decreased acyl-carnitine. This indicates that lactate inhibited FFA oxidation at the level of carnitine-acyl CoA transferase. Oxfenicine (2 mM) reduced fatty acid oxidation by 45%, decreased acyl-carnitine levels by 80%, and increased conversion of 14C-palmitate to neutral lipids by 44%, suggesting that oxfenicine also inhibits fatty acid oxidation at the level of carnitine-acyl CoA transferase. These data further indicate that carnitine-acyl CoA transferase is an important site of control in the pathway of fatty acid oxidation.